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ABSTRACT 

Response latency data from two studies of 30 5-to 
7-year-old and 50 3 to- 4-year-old children were analyzed to assess 
the interrelations of response latencies with previously reported 
orienting response data and standard learning data. Ss in the first 
study were tested on an oddity task in three distraction conditions 
(mirror, sound, and control) , and Ss in the second study were 
assigned to noise # sound, and control conditions. Statistical 
analyses indicated significant relationships between response 
latencies and both trials ''•.o criterion and total number of correct 
scores, fiultiple correlativ^ns in both studies indicated that the 
combination of response latency and glancing measures was a more 
adequate and efficient predictor of learning than either measure by 
itself. (Author/LH) 



RESEARCH REPORT ifbl 

Project No- 332189 
Grant No. OE-09-332189-4533 (032) 



INTERRELATIONS OP ORIENTING RESPONSES, 
RESPONSE LATENCY AND STIMULUS CHOICE IN CHILDREN'S LEARNING 



James E. Turnure 
University of Minnesota 
Research, Development and Demonstration 
Center in Education of Handicapped Children 
Minneapolis , Minnesota 



May 1973 



The research reported herein was performed pursuant 
to a grant from the Bureau of Education for the 
Handicapped, U.S. Office of Education, Department of 
Health, Education and Welfare to the Center for 
Research, Development and Demonstration in Education 
of Handicapped Children, Department of Special Edu- 
cation, University of Minnesota. Contractors under- 
taking such projects under government sponsorship 
arc encouraged to e;cpress freely their professional 
judgment in the conduct of the project. Points of 
view or opinions stated do not, therefore, necessar- 
ily represent official posi;:lon of the Bureau of 
Education for the Handicapped. 



nuMh I.AC It V .V Urt'v^o" 



StNTOH.CiAl NATRONA, .NVt.T?,tf n 
f DUCAT, ON »»OV>T,ON OW POi..Y 



Department of Health, Education and Welfare 
U,S. Office of Education 
Bureau of Education for the Handicapped 



y 'N EDUCATION OF HANDICAPPEO CHILDREN 
1 li Oepartmtjrit of Spociat Education 

Pattee Hail. University of Minnesota. Minneapolis. Minnesota 65455 

The Inlvcrsity of Minnesota Research, Develof-i^nt and Doi.ion :,trat ion 
Center in Education of Handicapped Children has been cstablishGd to 
concentrate on Intorventlon strateRleis and natcriaJs which dovolor ,ind 
Improve langunv^o and comnmntcatlon skills in younn h.indlcappcd children. 



tification of linguistically and potentially linguistically handicapped 
children, development and evaluation of Intervention strategies with 
young handicapped children and dissenin*ntion of findings and products 
of benefit to young handicapped children. 



The long term objective of the Center is to iwprrve the lanr,ua'>e 



and communication abilities of handicapped children by means of iden 




Abstract 



Re;»ponse latency data from two studies were analyzed to assess 
the interrelations of response latencies with previously reported 
orienting response data and standard learning data. Subjects in the 
first Htudy were 5 1/2, 6 1/2| and 7 1/2 year olds who were tested 
on an oddity task in three distraction conditions — Mirror, Sound, 
and Control, Several analyses indicated a relationship between 
response latencies and learning, and these were supported by correla- 
tional analyses which showed significant relationships between response 
latencies and both trials to criterion and total number correct scores • 
Multiple correlations indicated that the inclusion of both response 
latency and glancing measures in the analyses accounted for as much 
or more of the variance in learning as could be obtained by computing 
the best simple correlation among predictors. The use of the same 
statistical procedures in the analysis of data from a second study 
with nursery school children confirmed the interpretation that the 
combination of response latency and glancing was a more adequate 
and efficient predictor of learning than either measure by Itself. 
The potential contribution of multiple-response methodology to the 
resolution of traditional problems in children's learning is discussed. 



Interrelations of Orienting Responses, 
Re»pon4»e Latency and Stimulus Choice in Children's Learning"'' 

James E. Turnure 
University of Minnesota 

A good part of the vast literature on attention and associated 
topics is related to the description ard discussion of various 
states or degrees of attention (cf. Vernon, 1970, ch. 6). Under 
the rubric of "attention," individuals may be said to be distracted, 
inattentive, attentive, vigilant, or to exhibit a special and in- 
tense form of attention called "concentration" at some time or 
another. The reliability of Judgments on the occurrence of these 
states of attention has seldom if ever been assessed, and few if any 
investijjjat ions of their validating characteristics have been con- 
ducted. 

In the past, various investigators have suggested different 
indices of attention such as "sensory clearness" (Dallenbach, 1913; 
Titchener, 1908) and readiness to respond, e.g., reaction time 
(J^imos, 1890), although in many cases one specified index can take 
contradictory forms, i.e., attention shortens reaction times (cf. 
James, 1890, pp. 427-A34) vs. attention provides for more deliberate 
(slower) responding (cf. Kagan, Moss & Sigel, 1963). Generally 
agreed upon as the primary requisite for visual attending has been 
ocular orientation toward a specified stimulus. That is, a person 
must at least be Ic^oking at an object to be attending to it. How- 
over, appropriate orientation is not sufficient as a unitary criterion 



of attention, siince such orientation simply assureti retinal stiiru- 
lation and not central (cortical) excitation (Gibson, 1966, p. 51; 
Uernanuez-Peon, Scherrer, & Jouvet, 1956; Woodworth i, Schloaberg, 
195A, p. 72; general introspection). Because ooular orientation 
uervoii only a necessary role in attending, it has often been dis- 
i-ouncod a.s a focus of fundamental research activity and theoretical 
.inalyhis (Trabasso & Bower, 1968). Nevertheless, ocular orientation 
appears to be one of the few overt behaviors that can stand as a 
direct index of attention, and were this to be demonstrated, orient- 
ing could be employed as a validating measure for other indices of 
attention. 

Recent research (Turnure, 1966, 1970a, b, c) has demonstrated 
that the incidence and duration of orienting responses can be measured 
reliably, and that the loeasures obtained correlate significantly with 
standard indices of learning, such as trials to criterion and num- 
ber of correct responses on a discrimination learning task. Signifi- 
cant inverse correlations were obtained between the measure of non- 
task orienting (i.e., glancing away from the task) and the number 
of corr.'ct responses made by subjects, with the strength of the rela- 
tionship varying somewhat as a function of the amount of controlled 
distraction incorporated into the various conditions of the studies. 
The findings that duration and frequency of orienting behavior correlate 
significantly with measures of learning strongly support the notion 
that the orienting response may be used as a valid indicator of 
attentive functioning. 

The latency of a response has long been used in studies of attention 



to mak« inferences about the attentive process and variables which 
affect it. Early studies focused on variability In simple reaction 
limes (cf. James » 1890; Plllsbury, 1908) as Indicative of degrees 
of attentive Involvement In the task, a tradition of research that 
ioniinues today <LaBerge» 1971). Recently, emphasis has been placed 
un the study of response latencies » which usually Involve much 
longer temporal Intervals than reaction times » and which are measured 
in more complex learning situations (Levin & Maurer» 1969; Turrlsl 
& Shepp. 1969; Wlilte, 1965). Probably because of the long tradition 
of research on the relationship of reaction time to attention many 
experimenters have been inclined to interpret reaction time or 
response latency as a direct index of attention. There are only a 
tew studies available concerned with cross-validating response 
latomy with any other index of attention. Elliott (196A, 1966) has 
investigated the interrelations of various physiological reactions 
with reaction time, and this research is unique In having studied 
children as young as five years of age. No studies validating reac- 
tion time or response latency with any other behavioral index of 
attention (e.g., orienting responses) were found in the llceraCure. 
The present study reports such (potential) validating data. 

In the present study, response latency data which were available 
on subiects' response records, but were not analyzed previously* are 
reported (Turnure, 1970a, 1971). The analyses to be presented here 
include assessments of the interrelations of the response latency 
data and the previously reported orienting response and learning 
d.ita. The response latencies of young children in three conditions 



din tract Ion were analysed In euch a way that the reaulta would 
be comparable to reaulta of the previously analysed orienting 
reaponiiea of the subjecta (Turnure, 1970a) » both independently 
and In relation to the subject earning icorea. Data from a 
second, comparable ntudy (Turnure, 1971), which were analyzed 
similarly, are then reported aa a check on the reliability and 
generality of the initial findings (cf. McCall, 1970, p. 1374). 

Method 

Subjocts. Ss of ages 5 1/2, 6 1/2, and 7 1/2 years performed 
in one of three conditions—Mirror Distraction, Sound Distraction, 
or Control. Each age group in each condition consisted of 5 boys 
and 5 girls matched on CA and all IQ's were In the normal range of 
90 to 120. All Ss were white, and modal SES was estimated as lower- 
middle class (see Turnure, 1970a). The data were treated in a 
general two-between (Age X Condition) and one within (Trials: Pre 
vs. Postcriterion) design. 

Apparatus. A light-proof portable booth housed the projector 
which presented the learning problem stimuli and the recording equip- 
ment, and provided a place where observers (Os) could be stationed 
unobtrusively. The front or subject side of the booth consisted 
of a 32 X 45 in. one-way vision mirror rested upon a base part which 
had an aperture 7 1/2 x 11 in. cut in it, in which was affixed the 
stimulus presentation, response, and reward panel. This panel con- 
sisted of three translucent plastic windows, each 3 1/2 x 4 in., and 
three red reward lights, one mounted above each of the windows. 
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The »ubK*ct was ins true tad to prea« the window of his choice when 
the Htimuli appe^iredt The projector allowed for automatic projec- 
tion of stimuli according to a fixed schedule eHtablished by 
A remote control device allowed E to project training stimuli 
itxm outside the booths The six Btimuli~circle » square, triangle, 
crosb, octagon, and appeared as black figures in the 

iHuminated windows » 

A twenty**pen £s terIine**^Angus event recorder was wired to the 
equipment described above In such a way that there was continuous 
and simultaneous recording of the correct stimulus window, the S^Vs 
response, the latency of that response, and the O's judgment regard- 
ing the S*s incidence and duration of glance behavior (recorded 
during both trial and intertrial periods). A glance was recorded 
each time S*a eyes left the stimulus panel • 

Procedure and Experimental Conditions ♦ Each was taken Indi- 
vidually from his classroom by E, who informed the child that they 
were going to play a game. Subjects were teeted on the stage of 
their school *s auditorium* 

In the Mirror Distraction condition, a one-way vision screen 
affixed to the front of the apparatus was removed, exposing the 
mirror. In the Sound Distraction Condition, the screen remained 
i»ver the mirror, but an LP phonograph record played children *s songs 
and stories continuously during S^^s presence in the test situation (the 
phonograph was on when the child entered the experimental setting) « 
The source of this auditory distraction was to the right and rear 
of the S and was hidden from view by being placed beneath a chair. 



The volume control Mas set to provldu a sound level of 60 decibels » 
^ 5 dB. In the Control condition^ the vcreen remained over the 
mirror and no auditory diiitractor wa« present. 

The task preeentftd the children was an oddity problem an 
modified by Moon and Harlow (1955). The had to select the odd 
*i.timulu5» in order to be reinforced. The odd figure appeared in 
either the right or left »timuluB-r«8ponse window but never in the 
canter, a procedure deaigned to facilitate learning (cf . Moon & 
Harlow, 195!>; Ellia, Hawkina, Pryer & Jones, 1963). The stimuli 
were selected randoaly for preaentation in a Gellerman series. 

Upon completion of the instructions and training trials, E 
rose and entered the rear of the booth. E operated the slide pro- 
jector and, with the presentation of the first slide, 0 began re- 
cording S*s glances, A stimulus presentation lasted A seconds, 
regardless of S^'s response latency or the correctness of the response, 
and the intertrial interval was 1 second. Each was given all 60 
trials. 

Results 

An Age X Condition analysis of variance of the subjects' average 
response latencies over the 60 trials of the discrimination problem 
produced no significant differences. However, as in a previous study 
(Levin & Maurer, 1969), the response latencies were further analyzed 
to show their relation to the actual acquisition of a correct response 
To carry out these analyses, subjects were classified as either 
i-rlterion or non-criterion, depending on whether they had reached 
the learning criterion of six consecutive correct responses, and the 



»core« of the criterion subjects were further separated Into pre- 
crlterion and poat-criterion componcnti (cf. Turnure, 1970a, 1971). 

meann and »tandard deviations of the criterion subjects' pre- 
and post- criterion latencies and the pre-crlterlon latencies of 
non-criterion subjects averaged over 60 trials are presented in 
Table I. 



Insert Table 1 aboui here 



A 3 X 3x2 (Condition X Age X Trials) analysis of variance, 
with repeated inea»ures on the Trials factor (cf . Winer, 1971, 
p. 559) was performed on the response latency data of the criterion 
subjects (for unequal saople sizes; cf. Winar, 1971, p. 210). For 
th.i betwecn-subjects factors, both the Distraction Condition 
fF(2,A2) « 4.74, £ < .025] and the Distraction Condition X Age 
interaction [£(4,42) • 2.74, £ < .05] were significant. A Newman - 
Keuls te»t for differences among means revealed that across all ages, 
the children in the mirror and sound conditions took significantly 
longer to respond than children in the control condition (both £8 < 
.01). Within age levels, this significant difference was found 
only for the 5 1/2 year old subjects. 

For the wi thin-subjects factors, the Trials factor lF(l,A2) - 
47.47, £ < .0011 and the Distraction Condition X Trials [F(2,42) • 
4.00, £ < .05] and Age X Trials [F(2,42) - 39.09, £ < .001] Interaction 
factors were significant. Overall, the pr«-crlterlon response latencies 
of criterion subjects (7 • 2.41) were significantly longer than the 
po>t-crltcrion response latencies (7* 1,64). In all conditions. 
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criterion nubjects ranponded significantly slower prior to Bolutlon 
i)f thti dilicrlmination tmk than after solution* and the reparation 
of pre^ and posfcritcrlon icorcs was deemed justifiable. Back- 
ward latency curves were plotted to determine if the criterion 
subjects* longer latencies were unlfdrm throughout the pre-solution 
period and to illuj<itrate the fom of thu reduction in latencies 
after criterion had been reached* As can be seen in Figure It 
latencies varied prior to criterion but^ after a warm-up period, 
showed a steady increase to the point of solution. The dramatic 
reduction in the variability iu responding after solution^ which 
was noted by Levin and Maurer (1969) t is quite obvious in the 
present data. 



Insert Figure 1 about here 



The significant wi thin-subjects interactions in the ove^-all ana! 
sis reflected the relatively longer pre-^crlterion response latencies 
and shorter post-criterion responce latencies of the children in the 
mirror condition (Condition X Trials) and of the 6 1/2 year old 
children (Age X Trials). While no condition differences existed 
in posf^criterion response latencies » a significant difference was 
found between the mirror and control conditions in pre«*criterion 
response latencies (t_(36) " 2.66^ £ < •Ol]^ with the subjects in 
the mirror condition having significantly longer latencies. A 
similar analysis of the response latencies of non-criterxon subjects 
averaged over 60 trials did not reveal any significant differences. 



The difference between the pre-crlterlon respcnse latencies 
of the criterion and non-crlterlon subjects within each condition 
was analyzed by a sliaple t^ test. Differences were significant only 
In the two distraction conditions [mirror condition: (28) ■ 

4.33, £ < vOOl; sound condition: t (28) - 2,63, £ < •021, 
The mean difference In response latencies between criterion and non-^ 
criterion subjects in the control condition was not significant 
(t (28) • 1.61). 

In order to investigate the general relationship between 
response latencies and the learning of the discrimination problem 
further, correlational analyses were performed on (1) trials to 
criterion and response latencies, (2) number correct and latencies, 
and (3) number correct and a combined response latency and glancing 
measure. 

Because of the relatively large number of subjects who did not 

reach criterion » the trials to criterion measure was skewed. Con<- 

tlngency coefficients were computed within conditions by splitting 

the distributions of the trials to criterion and pre-*criterion 

response latency scores. These coefficients revealed a significant 

relationship between trials to criterion and pre-criterion response 

2 

latencies for the mirror condition (C » .471; • 8.53, £ < .005) 

and a lesser, but significant one in the sound condition (C * .374; 

2 

X « 4.89, £ < .05). No significant relationship was found between 

2 

the two scores within the control condition (C • .196; " 1»21, 
n.s.). The Yates correction was included in the computation of 
all Cs. 



In further analyses » the total number of correct responses 
was used as the measure of learning. When the relationship between 
pre-criterlon response latency and learning was assessed by Pear- 
son product-moment correlations, a significant relationship between 
latency and learning was found for all three experimental condi- 
tions. The correlations were significant at the .01 level for 
the mirror condition (r - .73) and at the .05 level for both the 
sound condition (r - .38) and the control condition (r ■ .A6). The 
magnitude of these correlations appears to be in good agreement 
with those reported by Turnure (1970a), which measured the relation- 
ship between pre-criterion glancing scores (time spent looking away 
from task stimuli) and learning (total number of correct responses). 
In conditions identical to those used here, Turnure found the follow- 
ing correlations; mirror condition £ • -.65; sound condition £ - -.4A 
control condition £ - -.33. Although these correlations using two 
different measures are quite comparable, there are some differences. 
The correlations reported for glancing scores are generally of 
slightly lower magnitude than those for response latencies. And, 
although the correlations in the mirror condition are higher than 
those for the other two conditions, the ordering of the correlations 
for the sound and control conditions do not agree for the two 
measures (glancing and latencies). 

Despite these discrepancies, evidence for the similarity of 
the response latency measure and the glancing score measure was 
found in the correlations between these two measures: mirror con- 
dition £ " -.49; sound condition r - -.40; control condition r « -.49 
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(for all jrs, £ .05). It should be emphaslaed that these correla- 
tions are all based on independent samples of 30 subjects who were 
observed in three different conditions, thus making the observed 
consistency even more impressive « The effect of chronolo|{ical age 
on these correlations was assessed by partial correlational techniques. 
These analyses had minimal effects on the previously obtained corre- 
lations (the partial rs were: mirror -.46; sound -.43; control -.47) > 
indicating that GA does not enter in any significant way into the 
relationship between glancing and response latency across the age 
span of 5 1/2 to 7 1/2 years. 

The ov^rrelations of glancing and response latency with the 
number correct within each condition were entered into a series of 
multiple correlations. The resultant Rs are as follows, first with 
the effects of CA included and then with CA partialed out: mirror 
condition R s « .80, .77; sound condition R s « .49, .50; control 
condition R s « .48, .46. The merit of combining response latency 
and glancing into a unitary predictor of learning was demonstrated 
by the increase in the amount of variance accounted for by the mul- 
tiple correlations (Rs) over that accounted for by the larger of the 
correlations of response latency or glancing with learning (rs). In 
the mirror condition, the R of .80 accounted for 64% of the variance 
in the learning scores while the largest simple correlation was the 
response latency £ of .73^ which accounted for only 53Z. Similarly, 
in the sound and control conditions , computing multiple correlations 
accounted for as much or more of the variance in learning as could 
be obtained by computing the best simple correlation from among the 
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pr«dlccors (response latency and glancing). Furthermore, the proce- 
dure of using the best simple correlation would appear to require 
empirical assessment of which predictor was most adequate depending 
on the conditions. Combining response latency and glancing into a 
unitary predictor of learning (as measured by the number correct) 
therefore appeared as a more adequate and efficient predictor of 
learning in the present discrimination problems. Thus, investi- 
gations into the role of attention in discrimination learning would 
likely profit from measuring multiple presumptive indices of atten- 
tion and examining their intercorrelations by psychometric methods. 

Discussion 

The analyses of the latency data clearly show that subjects who 
attain criterion on the discrimination task respond significantly 
slower prior to solution than after solution in all conditions tested. 
That the post-solution latencies were also considerably less variable 
for these subjects, both within and across conditions, can be seen 
most clearly in Figure 1. However, it was only for the two distraction 
conditions that response latencies prior to solution were significantly 
slower for the criterion than for the non-criterion subjects. Again 
observation of Figure 1 shows in keeping with this latter finding, 
that when comparing the three criterion groups it is the control con- 
dition subjects who respond the most rapidly prior to solution, and, 
as was shown in the results, they are performing no differently 
from the non-criterion subjects In that condition. 

This latter finding seems consistent with the contingency 



coefficients computed in order to reveal the degree of the rela- 
tionship that exists between the number of trials taken to reach 
criterion and mean response latency to criterion* These coeffl* 
clents revealed a significant relationship for the mirror and the 
sound conditions* Tlie one-way analysis of variance of the latency 
scores for the criterion subjects and for the non-criterion sub- 
jects indicated that it is only for the criterion subjects that any 
differences among conditions emerge; specifically > the mirror con- 
dition criterion subjects performed significantly slower than did 
control condition criterion subjects « 

When the relationship between response latency and learning 
was assessed using the total number correct as the measure of 
learning, a significant relationship was found for the control as 
well as for the two distraction conditions • These correlations, 
it was noted, were in good agreement with previously reported 
correlations between number correct and glancing scores (Turnure, 
1970a). Significant negative correlations were found between glanc- 
ing and response latency measures in all conditions, and further, 
combining response latency and glancing into a unitary predictor 
of learning (as measured by the number correct) was shown to produce 
the most adequate prediction of learning. The significant correla- 
tions between glancing and response latency support the assumption 
that response latency is related to, and presumably is an index of, 
a^^tentive functioning. Significant independent correlations showed 
that both glancing and response latency were related to learning. 
However, the greater magnitude of the relation of learning with 
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both measures observed in the multiple correlations indicates 
thiit one of the measuies is contributing something beyond that of the 
other • Since the glancing meaaure appears to be a straightforward 
index of attending > it stands to reason that response latency re- 
flect2» some further process or processes. This additional Incre- 
ment could emerge from the operation of some further different 
at»pect of the attentive process itself, such as "focal attending" 
(Neisser, 1967; Schactel, 1959), or perhaps a judgmental process 
(Fellows, 1968), or a general "cognitive" style" (cf. Kagan & Kugan, 
19 70)* Perhaps the availability of two overt responses, each sig-- 
nificantly related to learning, but not entirely equivalent, will 
provide a start towards isolating the varied, sequential aspects of 
the complex process known as learning (Fellows, 1968; Turrlsl & 
Shepp, 1969). 

Before discussing other general methodological and theoretical 
Implications of these findings, the results of applying similar 
methods of statistical analysis to data from a comparable study 
(Turnure, 1971) will be reported* 

Method 

Subjects . All subjects attended the university nursery school, 
and could be characterized as being from advantaged environments 
(i.e., middle and upper class S£S) , and of above average intellectual 
ability, based on the principal's estimate. Twenty subjects of 
mean CA 3-9 and twenty of mean CA A-9, composed younger and older 
age groups. Pairs of boys and girls from these groups matched on CA 
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were randomly assigned to aither the noise or control conditions • 
Ten additional subjects (mean CA " 4-3) were assigned to the sound 
condition (see Turnure, 1971). 

Appa ra t us ^ The apparatus employed was identical to that used 
In the first study described. 

Procedure . The procedures also were very similar to those 
employed in the previous study. Each subject was taken from his 
classrooiD during the dally free-play session and told he was going 
to play a game. The child was then taken to a room used only for 
experiments. In the noise condition » a hidden tape recorder was 
located adjacent to a door leading to another room, and a tape of 
typing noise (activated prior to the childS entry) played contin*- 
uously at about 70 dBs throughout testing. The control and sound 
condition procedures were identical to those used in the first study 
reported. After instructing the subject, the experimenter entered 
the rear of the booth, switched the projector to automatic advance 
and began recording glances away from the task. 

In the present study a two-choice simultaneous discrimination 
task was employed instead of the more difficult oddity problem (Hill, 
1%5) used for the 5 1/2 to 7 1/2 year old children. One of the six 
black geometric forms was arbitrarily designated correct. This stimu- 
lus was paired with all other stimuli and the pairs were ordered over 
50 trials in a Cellerman series. Each stimulus pair was shown for 4 
seconds regardless of the subject's response latency or correctness in 
a noncorrection procedure with an intertrial interval of one second. 
Each subject was given 50 trials. 



16 

Results 

Ai» In thti first study reported* an Age X Condition analysis of 
variance of the groups' response latencies over the 50 trials showed 
no significant differences. This overall analysis compared only the 
control and noise conditions at the two age levels since only one age 
level was tested in the sound condition. The subjects in all groups 
werti then classified as criterion or noncriterion depending on 
whether they made six consecutive correct responses or not, and 
response latencies were further analyzed to show their relation to 
the acquisition of the correct response. Table 2 presents the means 
and standard deviations of subjects' pre- and post-criterion response 
latencies and the latencies of non-criterion subjects averaged over 
50 trials. 



Insert Table 2 about here 



A 3 X 2 (Condition X Trials) analysis of variance, with repeated 
measures on the Trials factor, was performed on the response latency 
data of the older criterion subjects. The only significant factor 
was the Trials factor lF(l,12) - 19.68, £ < .0011, with the pre- 
crltcrion response latencies of criterion subjects (X - 2.19) being 
significantly longer than the post-criterion response latencies 
(X - 1.A3). 

The differences between response latencies of criterion and 
noncriterion subjects within conditions, also seen in Table 2, were 
then analyzed by simple ^ tests. The difference in mean response 
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latency between these two groups of subjects was found significant 
for the noise condition Ijt(18) - 1.89, £ < .05]; the difference In 
the control condition It.(18) - l.OA, £ < .20] was not significant, 
and in the sound condition Ijt(8) • 1.89, £ < .10] just approached 
significance. 

Backward latency curves were plotted for the nursery data, and 
as can be seen in Figure 2, only in the sound condition did these 
subjects show the dramatic reduction iu the variability of respond- 
ing after solution that was found in all three experimental condi- 
tions with the older subjects in the first study reported. The 
noise and control condition subjects in the present study, while 
showing some slight decrease in the mean length of response latency 
after solution, showed relatively little variability in responding 
prior to solution as well as after solution. 



Insert Figure 2 about here 



As in the first study, the general relationahip between response 
latencies and learning was explored by correlational methods. In 
order to make these analyses comparable to those in Study I, contin- 
gency coefficients were first computed within the control and noise 
conditions by splitting the distributions of th - trials to criterion 
and pre-criterion response latency scores at the means (a contingency 
coefficient was not computed for the sound condition since the total 
f'f 10 was so small). For the control condition subjects, no signifi- 
cant relationship between the two scores was found (C ■ .07, xT • .11, 

23 



n.a.). In the noise condition, however, a significant C of .45 was 
found - 5.00, 2. 'O^). The Yates correction was included in 
the computation of the Cs. 

The relationship between response latency and learning was 
further assessed by computing Pearson product-moment correlations 
for each condition using the total number of correct responses made 
by each subject as the measure of learning. The correlation was 
significant at the .01 level for the noise condition [r(18) • .67 J 
but was not significant for either the control [£(18) - .13] or the 
sound conditions lr(18) - .47]. In the present study the 
correlation between number correct and chronological age was 
extremely high and significant for the sound condition (£ ■ .73, 
£ < .02). In fact, this was the only Instance in which any of the 
factors— number correct, response latency to criterion, or pre- 
crlterion glance scores— were found to be significantly related to 
chronological age, although in ea* h case the correlation of these 
factors with CA was higher in the sound condition than In the noise 
or control conditions. Partial correlations computed to assess the 
effects of age on the correlation of number correct with response 
latency showed that the effect of CA was minimal in both the control 
(partial r -.14) and noise conditions (partial £ - .64), but sub- 
stantial in the sound condition (partial £■ .17). In other words, 
when age Is partialed out, the correlation between number correct 
and pre-criterlon response latencies drops from .47 to .17 for the 
sound condition, but the change is very little in the other two con* 
ditions. 
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Correlatlona between glancing and response latency measures 
(noise X - -.53; sound £ - -.13; control r « .21) did not show the 
consistency across conditions found with the older subjects in Study 
I. Again » with the exception of the sound condition, the effec^t of 
CA was minimal on these correlations (partial x's: noise r - -.49; 
sound r • .10; control r - .20). 

The correlations of glancing and response latency with the 
niaaber correct within conditions were entered into a series of multi- 
ple correlations as had been done with the data for the older subject 
groups. The resultant Rs were as follows, first with the effects of 
CA included and then with CA partialcd out (noise Rs » ,68, .65; 
sound Rs - .56, .21; control Rs • .35, .34). Once again it can be 
seen that age was a substantial variable in the sound condition, but 
these data are based on only an jn of 10, and interpretation of the 
results must necessarily be undt;rtaken with some care. Again it is 
apparent that computing multiple correlations accounted for as much 
or more of the variance in learning as could be obtained by computing 
the best simple correlation among predictors. 

Discussion 

The results from the second set of data show predominant simi- 
larities with the findings of the first set. Criterion subjects 
showed longer latencies prior to criterion than after, although the 
difference in the control condition was not found significant here. 
Similarly, criterion subjects were found to respond slower than non- 
criterion subjects, although not significantly slower in all 
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conditions. A Blgnif leant diffcrenci^ was again obtained in the noisM 
conditinn, vhiXe in the sound condition a difference of equal magnitude 
was not statistically reliable due Co the smaller n involved; as in 
the first study» the control condition difference did not approach 
slgni f 1 ranre. 

The mean estimates of response latency scores within conditions 
in each set of data were very similar for both criterion and non- 
criterion subjects (compare Tables 1 and 2). No significant dif*^ 
feronoes were found in becween-condition analyses for non-criterion 
subjects in either study » and a similar analysis for criterion sub- 
jects in the present study was also non-significant » although the 
same analysis in the first study was significant* The backward 
latency curves observed in the data of this study were not as clearly 
reflective of the "rise-and-fall" of latencies around criterion as 
were those of the first study and those of Levin and Maurer (1969) • 

The correlational analyses on the data of the second study were 
generally in accord with those reported for the first study, although 
the magnitude of the relationships obtained in the present data were 
slightly lower and less consistent, possibly due to the smaller ii 
contributing to this data. The lower CAs of this sample may also 
have contributed to these slight differences » since individual dif- 
ferences in maturational patterns and rates of various » unspecified, 
organismlc systems « which arc more variable at early ages^ could 
introduce unsystematic variance into the dependent measures* The 
notable Influence of CA on the interrelationships of the three depen- 
dent measures in the sound condition shows that it is of more Influence 




21 

In the present than the previous subjects* performance, The multiple 
correlations obtained again showed that while the two descriptive 
variables of orienting behavior and responae latency were significantly 
re luted » thoy each contribute soaie Independent Information about the 
course and outcome of the discrimination learning process. 

The congruence of the findings from the data of the two studies 
indicates that response latency Is a very sensitive indicator of 
certain subject characteristics which relate very closely to the 
likelihood that an Individual will or will not exhibit the correct 
response as required on several standard discrimination learning 
tasks. Die congruence in the patterns of results obtained In the 
two studies from subjects of completely different ages Indicates 
that these data are reflecting rather basic response requirements 
which should be of quite broad generality. The lack of many slgnifl- 
cint CA effects within either body of data supports the contention 
that age is not implicated in these response functions. The observa- 
tion that the response functions must be of broad generality is 
supported by reports of patterns of findings similar' In most Impor- 
tant aspects from studies of standard oddity learning Involving 
mentally retarded subjects (Turnure & Larsen» 1971; 1972b) » and from 
studies of oddity learning utilizing some novel procedures with a 
range of nursery school children (Turnure & Larsen, 1972a). 

The fact that all of the significant findings emerged from 
analyses using the separated pre- and post-criterion scores, while 
the overall latency scores produced nonsignificant results, indi- 
cates the Importance of regarding learning as a complex process, 
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involving different operation* or operating prinriplo* at different 
points, confirming that "the pattern* of behavior at different 
tlnna need to be compared [Broadbent, 1971, p. 193]." Theie obser- 
vations gain added cinphaiit from Che fact that orienting responses 
(glances) similarly show changes across the criterion point (Turnure, 
1970a, 1971). 

In a atudy by Turrlsi and Shepp (1969, Experiment IV), they 
describe another utilisation of response latency as "a measure which 
may vary Independently of choice measure [p. 3961," which could then 
correlate with changes In stimuli along an Irrelevant dimension, 
even though a subject's consistent choices may be to a stimulus on 
the relevant dimension. Turrlsi and Shepp reasoned that finding 
such changes would allow the Inference that both relevant and irrel- 
evant dimensions were being attended to, and the results '•fa rever- 
sal shift study involving subjects given novel or original irrelevant 
dimension stimuli showed that all subjects chose the positive training 
stimulus on trial one of the reversal, but that novel condition sub- 
jects produced significantly longer response latencies. Here again, 
then, valuable information emerges from comparing patterns of behavior 
at different times. However, Turrlsi & Shepp (1969) point out that 
while implications of differential choice and latency measures on the 
first reversal trial are readily apparent, "the results from subse- 
quent trials are not so clearcut [p. 399]." They note that the course 
of correct choices and of latencies over trials for the novel and 
original stimulus groups differ In some respects and not others, and 
also differ depending on wiiich of the two measures is considered. 



23 

The dilemma faced by Turrisl & Shepp in attempting to Interpret 
their complex results stems from the impossibility of directly 
relating response latencies to choice responses since a given stimu- 
lus object consists of one relevant and one irrelevant dimensional 

cue . 

TWO possible solutions to this problem of confounded stimulus 
dimensions appear to exist. One which follows from the procedures 
presented in this investigation would be to distinguish between 
individual subjects' pre- and post-criterion response latencies* 
which would allow more precise specification of response latencies 
to relevant and irrelevant cues, giving grounds for distinguishing 
between the longer latencies associated with settling on the correct 
choices (Involving the Judgmental process, perhaps?) and those 
associated merely with additional attending responses across dimen- 
sions. Also» the course of averaged group latency scores ccu'.d be 
adjusted by separating responses of learners and non- learners. The 
other solution would utilize a recently developed technique for 
presenting stimuli in a non-confounded manner (Robichaud* 1971). 
In this procedure, subjects are presented with four stimulus objects, 
Instead of two, and these are arranged in such a j&y that spatial 
contiguity would tend to produce "ue associatedness comparable to 
that of the standard stimulus objects (see Figure 3). Because each 
cue can be responded to independently, there is no ambiguity in 
assigning measured response characteristics to appropriate analytic 
categories. Robichaud*s doctoral thesis (1971) demonstrated the 
equivalence of this new procedure to the traditional one, when 
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reinforcement ccntlgencies are equated. It appears that a comblna-* 
tion of thlB new procedure and the response analyses described in 
this report can contribute to the further elucidation of the pro- 
cesses of children's learning. 



Insert Figure 3 about here 
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Figures 

Figure 1: Backward Latency Curves of Criterion Subjects 

Figure 2: Backward Latency Curves of Criterion Nursery 
School Subjects 

Figure 3: Roblchaud Discrimination Learning Apparatus 
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